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(57)Abstract: 

PURPOSE: To enable stable operations even with the 
electromotive force of a power supply voltage for only 
one battery by increasing a data line voltage at all times 
so as to use it as the power source of a word driver. 
CONSTITUTION: Word line drive is executed with a 
voltage conversion circuit VLG, which converts the data 
line power supply voltage to a certain voltage higher than 
the data line voltage by the threshold voltage of a switch 
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transistor in a memory cell array MA, and a static word driver VCHG to be operated with the 
output of the voltage conversion circuit VLG as the power source. Thus, the voltage higher 
than the data line voltage by the threshold voltage of the switch transistor in the memory cell 
array can be impressed as the word line voltage and even when the power supply voltage is 
lowered to about 1 V, the memory operation can be made stable as well. 
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fr*Aft*&*ffj&fcftftttt<|l3T&. 

A&7)&IWHftfr ^ U-?)i'iIi:«S 

»Lni'*r$h#iFrtt*:4:*. B a a > * "J t: 
y u y K • a * - ► • * ~ * s/ 

* , 2 3 ( 1 9 8 8 l?)ini3jS:^Un9 
H (IBftfi» Journal of Solid-State Circuits, 
vo I . 2 3 ♦ Ik 5 .October 1 9 8 8 , pp 1 1 1 3 
- 1 1 1 8 1 tca*«DivTv>**}C, ft ft t 6 



»H ¥3-273594 (13) 

^-hfeffi*'UNft*^W 1 S-FET, 

-pit, Roo ,¥o"o\a o i , T5T»ft* 

ft! 1/ ft . ViO ,'VTT. W X l . W X i I* # 8 j& 
*ft , R C 5 0 r R c s o r R c s i .FcTTii 
Lfcf#tt. WRO ,W80,W R X , WRJ 
tf»&**J3rft. ft **vfit*LT^«. 
SWEO, S WR J lift**' Lt* J*£#sl]<35** 

# U $ C R 0 , cTO"a ftft*-2fc*®A.f?? 

* ft & * ft C W E . "CWTft ftft-J-*fcAC3X«f 

3SL0, a e s. i ask*"?*** 

USt£«^. AMP IK RO . 

ftftg. DOB <*0S2M< 5/77- DIBftXJb^ 
^7TT»£. x^tg-wrst. Affidftftlflft 
CKTO.CKTUr-f tttffcil 
7 i/-«4*t«E*:«ttLt Is*) . tf>-3AJb*r 



< ft?* 4 £ t> dMIStfft * . j**U**TI/- 

-0a*Tjg^*4W^#£i:*ytt*rSS^ 
i: i* *n * #l -C * - Aft»ftftBKftU^pr 

ii ft » ^ - s» ft lis « ft * * ft # ttt » c * u * ft - 

***fc Oft* £ # + *fct?**» 
fc . frSfcfl^tiAfliflttfcSaar-*** 
ft IC - >V K H O left * K t ft Z £ K J: M - tt# 

# f * * . a T , i^C' ^rffi^it & . jn j @ 
(b) tjjcr j:**Affia«ftft«tt0]/-f 7 4 

hcftur* f-iiftitiai:^-*ftfcHftnft 
ft^h^ftoft#ftftftffiflLT^&. 

ffUTBftftnfcft^^tftBo, IETTa^m* 

fcTUftftftRCS, RCTtt AAr-* u 

r^-^fttftftcftft^^ftftftttcftKSA. 
x-* ft 2: ^i:fi2B*Jt£, :»i^:ti: 

ffiUatfTi. «*/£Uft*|2fcft4«»frft 



-689- 



http://ww4jpdl.ncipi.gojp/tjcontenttmsipdl?N000 7/24/2005 



Page 1 of 1 



ft £ , SSHX^yf SV/RO, * 5i * A * * 

■ft t tf R O i , ROiffl rt^i-D^iSH/Sib* 

RCS i, R~cTT<?J «fi ft W » Ir T , ttliJlA 
Ti O^T 1 vl/VM I 6FET. 

MiSPET T10*TtS#|j|, TH" 



J5R!¥3-2735<H (14) 

r o i , tft-FftftBMttoiftCKO. 
cXcTi: $«n^nt^ & <u u #J « 

ECU, R C S i ttftJ&& ft * » iftK**), 
ffi X I* m 1 & f«) Cfct'TfiiftKeVYOltf 
ar i> ^^C^ ft t . T S £ * U T 4 U . 

ROD, R~0~0 A^Sfi£U^«HCS 0. 

Tfc"ST5 i;&ftsfc#0&* utffi^^ft^L 

atffi-r & j: -} k tt^i] f ^ k tea -a 

MI S ?ET T10-TI 3#*lijv TH 

ROi, RoTfi J;t/aaLJS$f»lftRC fi i . 



c ss « a ft « ♦ z ft wi * ti , «; * a » i b 

TU^T4 A>9iilti, jtAtKROi. 
ToT * i*StEUtt»KRCSi, RcSil: * 
i^^SiLic^tf^t^.^, ft & tf 0 4 ■ e « » 
<C & * * J: * IC , S»Tfe#ff>> 

* y 7 D v 9 0 ? a t a ? ? * 

ftlB<dj£*&*X<y*SW*l < i = 
& 4* W 1 i , V I i <5 rtfll-3*iKii3i$i6* 

ttcwi. cwi i: &2gftM:$g?&2:t:tc. 

4. ft (H K P T . T20. T23-T2Gl£N 
f+^MJSFET, Tn., T22ttPft 
UM1 SfET, I N V L 0 1 - I N V 1 0 3 

mis. frtfteft^LT^s. «yypf^ 



* ii/ IC 4f & t , MI SFET T20^T23# 
#S, T 2 A -T 2 G «<#»ifi* * & «. 
T . 9 & * & W I i . W I i It 

«>> g c w r . "cwTi: ttKsnsfcb&if. Ifii 
?a &j 19 tt w R i c r* Jfc ^ *< fl/ # /is # * ft & • x ft 

ic * w « it jb i 0 ( » ) k « " * « a * * 

ft L. r^««D0, D~0J*8&**W I 0. 

*ft*. 

H I SFET Ti0-T23^«i3. TZ4 
~T26tf*ft£*S. tuH&iX* 

hvl) aitfct^ufei:. 
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UT R i tt ft » * * *: nr * ♦ : M: J: y t « * fcf SS 

"cTo't: |**£*ivfcfc#* 

d l , a 1 *«* * * ft y**>SHJ*, 
« m P a <j i »T1 % xy? . a 2 , TT& rfj » 

t + ft. i m p 2 , 

* # g © 8 > T 4 * • T4Stt$fi = 0>*>*#tf 



3-273594 (15) 

MISFET TflO. 

WfSFET T3U»6«». 0=0 
SJttBttDAa, X> A 4 Tf&*8* »50t 
MORI, N0R5. 

INV105, I M V 1 0 6 ? g fl£ $ *t & . 

-ea. f-5«Do, ITo<:snii* Afcfrfita 
* u r * - <*> & r 0) * * ij t: viz % u t: in ft ft 
r ia & # , ift kk*< ft cottar* 



WO 5 i 1 T A ± M . > * '/ 1r ;k rfn 6 ? - * 
DO, I51f K£ £ ji & . fctc, t 3 

fc J: yiicb. Lo. Ira «j $ *, * , 

« T Ci . f-^*li»#*ty-hRGO * CO 
I* 7 Vi^X5 T 1 * T 2. 0 * - h |C 8 ft * Jt , h 

ToTT^ttttLTA*, ill ft d ixhh A ABA 
ckto o&a LfrjWttK c s o , FcTTT «; 

Y 0 1 UHtt7-^^«fc«iT4 r. 



r . IBS * K l © ftr to & & <b * 5 ^ ft * . ?0e ti. Vt * 
iS^/ii L«so<s^«iE. * a fr^ & o c tlToT 
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tfttfiM: + itt « ft fi ft » * t» 

t> ft r> * * * ?• -f v^^^^ltt^^^*'^ 1 '^^ 



it *> <r> T & * * ft * 13 » C I* , ^'JtiMC^ 

t^ATv^s A0tJfl«4ikfett, waft 

IS^YOll'ltlSftiJ^MlSPET ISO, 

TTT isr^iciT, «£L* (joo. TTToT) 
£c#eff£*i£tft, MlSPBTtif>i:tA& 

, ftiOfi?tf>g*£ * * « W 

* * 4 r t -e a . mil, fcgfcft 



3-273594 (18) 

SCO <n*Ffl#*l*R C 3 0 jPHVL (0. 
75V) . ^fiji^y-hWGOOftlWfl^Jtt 
WRO C ft i: £ * t » S 

T 7 • * J: Cf T B , T S fc iB U T t 

St^itrfT^ *ft£E»ff ti^J^T* 

1: > * * S El ft > (b)tt**2*Bfc:«fc£-fe>*# 



* $ 13 T (A , f-^ttOiHS'^-l- 

?i^^NOsio>j ; ^n , i 1 t 2 * 8 rj . 

i»lfl*Tftl»aiV*M I SPET T 3 . T 4 
r-#«««JS*ftt - * 

KftftcftftL?. - * *• 

«ftJS ^ffl "T » J: d K - F**** 

t? y * fil # * # . *ftA»BJ6*Ufc*ffW» 

g. fi*ft»«j£ftft»i< tt^tcJt^-c. flifc 

(2 OCnV-+20ttiV) * S < * 4 £ fc *' T 
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X&tiW&V&X! K. 2 Q 0 fn V 0 & A ft' © 4 *l ft 
C«tttift*OMISFE T 40 £> # J& 4: 'J" 

■pes. 



5JBS¥3-273594 (17) 

«?&ft. j£u AJ; ^ i; . ,\ * #f *tf S J« S 

A: . :: - ? I* * * 'J *fe ^ T U - SH: fe T ^ - * 
tft*(?)3B5tfcft B^r*. ft . * 

* « a ^ t > * u * ^ r i/ - w 4» « awi # 
»x Z&tv d i r oTt f- *#TTo"iat!<& 

Co0JifcCeOlitt-|f4«fDl, 
DTi, ar- ? KinrpiOVAfffttttr U < T? a 

# ? 8 4 . 



7l/-(0|!|)CttTOO- T6 3 "C * * 4 V 
A ^ 6 • 0 W R i « St * £ L tt R O t ft 9ST 0 

SHRi j ft * * * u & ((I* h t: e y h * ft. ? ft >; 

r:t*«:^^ ij t^7u-MA 2 a>< jb # * n ft 

k . SHRIr, SHR3L»^lrl^ C t ft ♦ Z 

zvJ «r»3R<j^ y o i tiA^t * 

- * D 1 . ~DT. SH'DO, DT ft A £ 
«ftJfefi*liAfll*««IB*CKTl 2, 
CKT23fciilTROl2, ROl 2, 
R C 2 3 , 80 23a ft * £ $ Jv ft . Z i\ * tt , 

jfiia<OI/OttCROO, C"T OlF , CROi, 

^ <J1:^7P"*"»ebfcfi$i:i, A ffi # flfl » 

Sftt^^g-B^r I/ - SEES 



55 5 ia < j> ) <***fl till K*>& 

ITt'M** tit**1il>titRO£ ~R*0 \1 ~- jj if %L 
fi <: JS i: T "UUh* OiJiE^^^, 

h U* w <7) ft/E (/ t ft . Hi^tl^tif 

0tt£U<<*Cttft. 

- cfttt* ft. *>ft • - - 
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-C fiO 8J ii at < ft u . as<o^jittai//ftj&* 
^ivtti:ft phk** a*)£^-M«sfi)ift 

Jft T ift R * ft * • RCS*'6C KD^Ift 

fr**. nnfrXfttf. J* C S ftftft#lJ:At *- 

£ f R O # *o RC S a. R ft * ft 0 * fr »-.flS 



f*(JR ¥3-273594 (18) 
. (High) lavar. xna 

■9 T E S T fc Hich n L , V rv - 1 . V !» - i t 
TBSTtUOHy-mi^flif tAY«-l. 

jb y ic 8F t =r - ? X # * & ^ 4: T T n - 1 
ttRitb. Ui J;A ? fl - 1 , A Y n 

« S<8?*&£ fe 2 tit***. 



14 J: . m 5 d < b ) * * < c ) IC ft I £ ft JK ft 
iiii: i: jfc M y A MSttaTS-^fc^fifciEtR 
Tr ft . iff«f ^h^Hllf Ahfl^T£STi 
Low ICTftiiUi^t l*0>fl|£WGS<>fci!!W 

Tea. eg® < d ) itftH* a *• fefcsiir* 

£ » ft IF ft • lfi#«ttftl»ftftcWt'Cl4. 

DA5<S^I?^^^fili?A/jClJ, «zftfltH« 
tt« CO ih # * -e 9) * * A * U . * *l * 0 « « fc 
4 fnp3r.A»f^ ft H f - * K IK iz \ i 2 -7 O & 
ffiitffilBlfi D A 4 , D A 5 ff>#£**A*M: 

s ti x ^ a> 3 * * . R o , TTo *: i* i: 5, # 

amp i<BSti***gfc£ad ir TTkiJU:& 
iM/**(Cft&. £*S£V BT 



T%*ftftfr*. 2 ?<&£**iJfe*iC31S& D A 4 r 
D A 5 «D fib * It « 3R fc» JU tfi 33 » « & - ^ ft 

sc m y iit* . T Z J d 2 , TT(T) fli JtP « £ k s& 
l> T E R R i: fl Uh * fe It 5: ft t ^ * f 4 * 

ti'H i «h & il* /J "?* 2> • C^iiKLT^lfEKAtf 
M « 9 A h *5 ^ *> n M % X ft "fl 1= <^ ^ A 

st«i(5|tt<!>IEJftfflT**. R|B|I- fe^T 
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*-a«jQE« ansa a a a iz a* «ano » * # s: ft 

3 t ^^tv*. r Jvu J; OA* a 

lrti*»£-£<B£fttftaiES fit VmJt y fc* * < 
fc*. I, fe # -> T . ViaiJfcJ** 

tetchy. nh.e^^J^ffitn. 
**r>B (f) xw-/*$ww am* 

- # £ £ U £ (6 £ C £ U • 6VW0£NAM'J 

A'JSawSTKJiUWI, wT*P3fcfi<i: It 
<: & S , G R K A ?J + 4 B * tt tt A *f L M K «? 
«*« WE L ilHi«hC ft 6. UtA'^T. £ * £ 



» S9 ^3-273594 (19) 

A» M T S F E T T7 7,T?8 3?.£tfP*<f* 
^MlSi'ET r75»T?6fc£ftLT 

AW. (S^MTQ, MTU Lo» ttfclitn 
MT 0 , MT1 $ R l&h IZ ? J\> & M >X7 vf ft 



fi * fc' CO 7 1 ^ h fif Pfl C9 *2 #1 it 19 it * * if «& 0) $ 
9**0*4 K5^^^y QS©VT»ftJt 



7> . ^^tiih^Vi/X^QTfcllTNiO 
V C If « * jfl/ & V L + V T (Q 3 ) tt-tT*& 

bit . ^y^-EHf-fa*-*!*, s r 7 p # 
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y^-jr^-ys;** ( «l 1 I ■ « G B > H # 

Lowi^lHUJ. -fc^y- K B«ttl£* 
fc * 5 . - j;-KA*ayf^*CA. CDtC 

-vnaVLtfti* a It C B t > - 

KB*)£S*0!>rt;*£*> i 0 * £ K Art* 
ffitt B ft«£*4Q A ©V T£tf T*? 
VL-2VT+aVtt«f«» 

*>* * ' - * 

AWL»tfflffi*nfc. * ^ r<ofc a *n#v l 



- V T } i * b *± * * * * » S - K A tt 
i. , 4 V ( 3 V L - ^ V T ) , VCHttO. 0 V 
(3VL-3VT) t tt * . **VKfci»l#TQB 

1 . SV (2VL) . 
1 . 6 V (2VL) . 1- IV (EVL-VT) 

« * £ *» ^ * a l> " ^ * ^ k * * ^ tt L * 15 R 



JIB ¥3-273594 (20) 
#*>l"'-KBaftl£fct * t 5 ti vi ± * - 

XE g ft, > y-KAOti£(»i ^»<«S» & *- 
flfttt cit V L Z V T) l* e>W K 

* ft i: * <b it 7; i: ¥ ft a y * v * c d * n *l & * . 

tt, fcAfftftJtT 1 V L - V T t * *. 

- - T . Q A C A * KHI t ftBtt & --5 CJ> 
it . * |l * «v <& S <» * A .« . -t to h * 0 A t 

C A A ft Bia0» 2 t . *i-^r 

i: a iwb * aa& t w 4 & * « 0 » ^* * * - * ^ * 
nil 9g « m yj a fE t ra so s x , a 7i # h j. 9 ii ^ 

«fr ( 2 V L) »4sBtt-5lvAllVT«J:B<. 
Lowl>A>l/ [ V L) «kfttVLtlfe:tt 

* 6 . 

^ # ? * , p A . F^Xtt ft»*;rf>^H»«. 
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lli. 5fc tC £ * & * * - V* V 7 * P A . T* A 
3Z £ i: H j rk. Lowt^KUioT/' 

- K A <5 ft IE It R & S ^ V L t fi V L ( 0 ± 2) 

SPT>: «gf *7#ovi:T#W*6f t t > 

- K 3 <& « E # t ft V L + V T « ± H © t» T o4 

a«£#±#-f5i:QA * 

Q A * ig L T S# C A K Iff A * ffi 

A, PDrfLow. 
Ta\ PIT;* Hi g h<Dife<34fl)y-h«Cl 
K£ 9 V L + VTttJit: 4 1 

'vCO 8 ft tt . Qll^y-f*i, 
Q 1 3 ♦ Q1BJCJeOC4*VCH i 2 VL) 



» 18^3-273594 (21) 

-VT*;>'Uf-*-S>Lfcfl *>"Fa" ( V L ) r ft 
££^o«r. 8VI-VTU*. fc^T, VL 
2fc 2 V T * 6 V C H (2VL) + V T £1 ± (C * 
E * 4i / - K C is V C H i: * * . z to tits 
Q 1 0*^"K y-X*«4ttVCH-VLt 

>~KC**L<fc*. Lfc#oT, Q * * 7 
ft *: . PA. PBA'Hi 4 h, FX. F5"# 

'JQ9***:/bQ 1 0> ^ - Mi V L + rVCH 



l © w u * ;v ^ * h * * t: t -> X 6 # , ciiii 

O 1 O '/ ~ K tt j£ *» * £ V L + V T JSl ± © £ * 
PAlle w |C * U V - K A 0> IE 0 V Li*y 

? £ . *£- Q 4 . QVfflV-^aj;^:^- 
h*)8p@l&0D»&*tt fc V L t U fcti, K 
5 :/ * * S> S« JBf G> « <& £ * * 5 < T * *> T 
4*. z n;: ^ u ««fifl»4Sfil5rt: 2 v I-JEIT fc 

W B *: » u T , Q 7 . Q .1 0 fc M ft L . Q » 0 * 

* ** * ♦ ^ k VI . Pbj^VL. "FTtf 0 to t t tt 
;-KC^VC» + VL, Q4, Q * c$ * ~ N 
V L t * ^ ^ . Q4tf*7. QfilU^t, y 
-KGIiVCH + VLiU. - >J , P B # C? , 
"FT At V L 49 fr 12 , ;-KC*VCH ( 2 V L } 
. Q4, QH* f -hll2VLUA*^. 



Q9^*7l, /-KflttVLU** 
SIS®. JSl6iB!l|gl4l3l(!JM^^t 

C2. NAND^-hNA 2, N O R ^ - K 
NA3liPA4:P B(^2:^ 7^y^«)i5«t^< 
TMVtHtfA^* »1 0 M li 0 IS) * 4 A 

h 7 > ^ 0 V T £ *»*fit<0 
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fit 04 CD K?>>^*©VTI&<r5:i*U'J 

k*>n&t > V T <t t A y * 7 * I' * fr 1 a * H" 
*flf ^J&jEt ft tf, 1Bff£«{BJ*«>jiS*EttB« 

r i o fi&£ « © r * -/ * ** ? ft & * a t a, tr 

tf3R»?*W<fcft. * **^ttSfirC0«« 

*j 7i/yj/*<opji«te< taw 

fttf & o ^ t <a ^ aq (4#3lTT * . ^ivfc, jRfc 
ir^itfcW^K^l&S^ft^S&a^iK 



3-273594 (22) 

* . * ft , RCjSfii««Ufcft»a«ft*f* 

* <f * >■ ^ a 4& K *5 8$ (Ifl iff tt£ ft ft *: 3 L 
afcKfcft<&?«/£fcatf**ttKftA0>tf8tK 
ra i <:fc* ! T8i. * ft , h7V^^^<7> 
VTiStfUf/, * JE ft * 03 Jtt li <& < . " — K K 
5 * ^ it tt 151 , * * u * ^ <± * « * y as < f ft r 

<tfc@ac * tfre ia ag( « *e ^ s to 

i - g S * 6 ft * 

S^l* } tf** bt V C C 

fl] ti T H ft # . 31 T 8J ^ r ^ ft V L t H ft 5 



■C 4> A, * g t £ * & ^ . »16Ki**fcc¥l£C<t 

i>ftf Si'^Kftf C I i S3 T' A 4 « 

Ir) 9 f») tl(i*-«3^'/«i^# , J«^l' 

TP2, rxEfcEft V N 1 , V T J 

tC £+J f£ ft « ► 9-8!<?J^y 
fc/<s 7*44(0*? 4 »J . *i/>H9-B»l 
1' N * * * M O £ h ^J/X^TN 1 i: 

V N 2, VP2K<J:'JIU&*ftft. 



a * % # tt is k » » & ftfr t is "« r ft . ffi^-iw 
VNitvpialii, ^/v^rih^^v'xf 
TN U'T?2ffl^ - h 1/ * i> ftlE JE t it *S «f Lr 
< *t ft t: J8 A, ? i» ft . Ui:J::J. e *j ft 

ncit^i. z ih yj ^ > tf - ¥ > a 

*i ft < * * f . « ft # S * ^ * * ft U . » £ 

« ^ * -» r oj ?j ft iE » & s> y -r ft w ws <' 
hu^na ft/E fc4*rt^u<rftct*:*y, ^ 

;bftjiie<L4#&. K^AVAAOff 1 tft ft i 

T P 2 lC»iv6*ift*g & . * *i* MCI, 
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* * * fU M O S J- 7 u !S % $ n T N L t T N 3 £ 

ft IClfc IC2fl)«jfctt, J-9>t? 

A*TPiJfcTP30*ifci:. I D 1 t [ D 2 0 
( « 9 - Jt ) I* . \* ^ :/ & X & TNI t 

J C 2 f* T*»* 
W{1 * . 

ICi i 
I P 2 * fK, 

M» = = 

i r> j 

6 v n z 

i: V P 2 G> fll . fff-<0^y^^^ J/fl ffi £ J3 * , 



If J8 ¥3-273594 (23) 

ft ffi i± . JEU-F«^et«sn*. 

ici - iti « -{/T77F ♦ /T77T) * $v 

<Pk - fit) 

■> 

2 

^^t/g]^ ( T tt. *> *i I = 

ICi-IDl) fr * A-f *V,jft H 6, 

4. 1ft * 0 £ A K . TN2tTP2«Wtt*K 
tt: * * T U , Pnt t p m $n~ 



ICI 'ID2^.-2*Hx /T7T X 6 V 

tut. 

K = S , 0 = J nil/If*, t = fl.t ^Afc 
tfii. a n 18 l£ 0 . l VttTlfet*(aM 

6 & ft* v s s * r . asfctt-pfaa* 

fc # t? * ft . Si X' «I E # ® T 

ft t « i: v s s trgjfcs av* . :iu 



j: k £ s c* gi jt^ ft * f» & z * ? e * . * ^ . 

ft*;, *0#£>«,£ ? jr □ n t U T (OlQffiC T» 
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